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nrrBODUCTORT. 


If  a  successful  iron  and  steel  industry  is  to  be  established  in  the  vicinity  of 
strategic  water-powers,  it  is  necessary  that  iron  ores  in  commercial  quantity^ 
capable  of  being  mined  economically,  and  transported  cheaply,  shoi'ld  be  available. 

A  pessimistic  report  having  been  circulated,  to  the  effect  that  there  are  no 
iron  ore  deposits  of  magnitude  in  the  vicinage  of  Ottawa,  or.  near  Chats  falls — 
which  is  situated  between  Lac  des  Chats  and  Lake  Beschenes,  at  a  paint  about 
twenty-six  miles  west  of  the  city  of  Ottawa — and  this  negative  report  having 
hindered  the  erection  of  a  large  electric  smelting  plant  in  the  neighbourhood  of 
Chats  falls,  the  Mines  Branch  was  importuned  to  systeniaticnlly  examine  the  best 
known  iron  ore  field  in  the  district,  namely,  the  Bristol  mine.  At  the  earliest 
moment  an  investigation  was  made,  and  the  data  contained  in  the  following 
bulletin  i.-;  the  result  of  a  niagnctonietric  stirvey  of  the  deposits  embraced  within 
the  limits  of  the  mine  in  question;  together  with  analyses,  and  magnetic  con- 
centration tests  of  the  ores. 

The  importance  of  magnetometric  surveying  has  once  again  been  demon- 
strated; for  Mr.  Lindeman's  survey  has  revealed  the  occurrence  of  an  ore  field 
of  00,000  square  feet,  the  existence  of  which  was  practically  unknown.  And  while 
the  general  conclusions  deduced  from  the  evidence  gathered  are  conservatively 
stated;  the  fact  that  one  brief  examination  has  shown  the  mine  to  be  much  richer 
in  commercial  ores  of  goo<l  quality  than  was  anticipated,  added  to  the  reasons 
which  the  author  set*  forth,  accounting  for  the  unprofitable  working  of  the  mine 
during  the  latter  part  of  last  centur>-,  entitles  those  interested  in  the  development 
of  an  iron  and  steel  industry  in  Pontiac  county,  Quebec,  to  view  the  outlook  from 
nil  optimistic  standpoint. 

(Signed)        EUGENE  HAAXEL, 
Director  of  Mines, 

Department  of  Mines. 
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ON  THE  IRON  ORE  DEPOSITS 


BRISTOL  MINE,  PONTIAC  COUNTY,  QUEBEIL 

BV 

E.  LINDEMAN,  H.E. 
TXTRDDTTTIOX. 

In  view  of  tlie  i)roi)<p*r>il  erection  of  an  electric  -iMicltinL'  pliint  at  the  Cliata 
fall^^ — >itlinteil  on  tlie  Ottawa  river,  hcfwi'cn  Lai-  dc-  t'liat<  Mini  Lake  Ife-^elicnes, 
about  twenty-six  miles  west  of  the  eity  of  Ottawa^th."  writer  received  instruc- 
tions i'  July,  IfHM).  to  make  an  investiiration  of  the  Bristol  iron  mine,  in  order 
to  aseortuin  its  capabilities  of  continuously  supplying  ore  for  such  a  smelter. 

The  tirst  work  dates  bai'k  to  the  winter  of  l"<V:i-3,  when  the  north  halves  of 
topographical  surveys  were  nuide  of  the  mine  and  it3  neiijhbourhond.  A  mag- 
uetometric  map  has  been  prepared  on  a  scale  of  :itM»  feet  to  one  inch  showing  the 
vertical  intensity  of  the  different  ore  boilles,  the  outcrops  of  iron  ore.  and  asso- 
ciated rocks.  By  ir.eons  of  mairnetic  observations  the  areas  of  the  different  ore 
bodies  have  Imh'h  approximately  indieatod  on  the  topofiraphical  map  of  the  mine, 
which  has  U-en  prepared  on  a  scale  of  20(1  feet  to  one  inch.  alsj.  with  contour 
intervals  of  .5  feet. 

Location  of  the  Mine. 

The  mine  is  situated  on  the  north  hall"  of  lot  iJl,  ranifc  II,  in  the  township 
of  Bristol,  county  of  Pontiae,  Que!)ec.  at  a  distance  of  about  4-^  miles  north- 
west of  Chats  falls.  A  -tandard  jrausrc  railway — now  in  a  stati'  of  decay — connects 
the  mine  with  Wynmn  station:  on  the  Ottawa-Waltham  branch  line  of  the 
Canadian  Pacific  railway:  the  distance  from  the  mine  to  Wynuni  station  being 
four  and  a  (piartcr  miles. 

History  of  the  Btistol  Mine. 

The  writer  is  indebted  to  .Mr.  John  Ivilro.N.  owner  of  the  north  half  of  the 
adjoining  lot  2i.  for  the  following  facts  relatinjr  to  the  history  of  the  mine. 

The  first  work  dates  back  to  the  winter  of  lS72-;5,  when  the  north  halves  ot 
lots  21  and  22  were  leased  to  an  American  symlieate  and  some  openings  made; 
but  no  ore  was  ship|)ed,  and  after  some  years  the  lease  was  allowed  to  expire.  In 
188;>  the  properties  were  leased  to  another  syndicate,  and  minin!?  oparation* 
started  in  the  autumn  of  IH'^4.  Thfse  operations,  however,  were  confined  to  lot 
21,  and  chiefly  in  Shaft  Xo.  1.  A  compressor  and  hoisting  plant  were  installed, 
and  necessary  shops  erected.     Inasmuch  as  the  ore  contained  considerable  iron 

7 

B— i 


mm 


pyrites,  two  ^l'li^tiIlg  killl^  with  six  y:u^  iirciiufors  were  Imiit,  ami  the  ore  crushed 
ami  roasted  before  shiptnent.  Operations  were  earrieil  on.  with  several  inter- 
ruptions, until  \S04.  when  the  n.ino  was  elosfd  dnwn.  SIim'o  that  time  no  attempt 
has  been  made  to  re-open  it,  and  nt  present  nil  the  workinjis  arc  filled  with  water. 


General  Geological  Features. 

Geologically,  the  nrea  pri'sont^  a  series  of  Iveewatin  schists  and  gneisses, 
associated  with  crystalline  limestone  and  intruded  by  granites. 

The  magnetite  deposit*  occur  in  irregular  beds  and  pockets,  interstratified 
with  hornblende,  calcareous  mica,  and  chlorite  schists.  These  schists  are  overlaid 
by  highly  siliceous  mica  schists,  which  ai*  followed  by  gneiss.  The  strike  of  these 
stratified  rocks  varies  from  N  70°  W  to  N  42°  W,  with  a  dip  towards  the  north 
varying  from  &!)°  to  35°.  The  ore  bodies,  as  well  as  the  schists  and  gneisses, 
ft.e  frequently  e\it  by  ba'ic  granites,  which  often  show  a  strong  pegmatitic 
structure. 

Character  of  Ore. 

The  ore  consists  of  magnetite,  which  in  some  parts  of  the  field  contains  a 
considerable  amount  of  hematite. 

Associated  with  tlie  magnetite  are  horiiblcndic,  micaceous,  and  cholritic 
materials,  which  are  found  distributed  through  the  magnetite,  as  well  as  inter- 
banded  with  it;  wiiile  in  places,  n  complete  gradation  seems  to  exist  between  the 
magnetite  and  these  associated  gangue  minerals.  Iron  pyrites  is  frequently  seen 
disseminated  in  small  pitches  through  the  ore. 

As  the  few  available  outcrops  are  too  weathered  and  rusty  to  afford  any 
reliable  information  in  regard  to  the  quality  of  the  ore,  average  samples  were 
taktn  fiom  five  of  the  largest  ore  piles  of  the  mine,  the  weight  of  each  sample 
being  about  100  pounds.  The  analysis  of  these  samples  have  been  made  by  H. 
Leverin.  Ch.E..  of  the  Mines  Branch,  and  are  as  follows: — 
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The  fivi'  niialysrs  ?hnw  mptnllie  irnn  p..nt<'iit4  ranifinf?  from  r>:l-7t  to  SS.ls 
per  cent,  or  un  averime  of  .in .84  per  ••i-iit.  Tlie  pliosplu.ini-  content  !«  very  small, 
•wragiiiR  000.1;  the  sulphur  i«  hi(rh,  varyinff  from  2fiJ  to  14*  pfr  t-eiit,  while 
the  titanium  is  inconsiderable  in  amount. 

Extent  of  Ore  Bodiei. 

Inasmuch  as  all  the  oM  workiiipt<  are  filled  with  water,  and  the  outcrops  of 
ere  very  few,  it  is  manifest  that  tio  definite  stntcmcnt  with  rcKsird  to  the  niaKui- 
tude  of  the  different  ore  bodies  can  be  made:  by  n;a(jrn<toinitric  Mirvcying,  how- 
ever, it  has  been  possible  to  locate  the  different  ore  bodies,  and  from  the  map  to 
make  an  approximate  estimate  of  their  respective  areas. 

As  already  stated,  the  principal  mining  operations  have  bf  en  confined  to  Shaft 
No.  1.  The  dip  of  the  shaft,  as  evidenced  by  the  ini'lination  of  the  skip  road,  is  to 
the  south,  and  the  depth  is  said  to  be  iOO  feet. 

Drifts  were  said  to  have  been  driven  in  diffrreiit  directions,  and  the  mine 
worked  by  three  levels. 

No  plan  of  the  working  is  available,  iiiid  no  reliable  d.ita  with  regard  to  the 
quantity  of  ore  mined  could  bo  obtained. 

Near  the  shaft  a  large  amount  of  ore  has  been  pilecl.  The  ore  is,  however, 
considerably  mixed  with  gangue  minerals,  and  will  need  a  thorough  cobbing 
before  shipment.  About  60  feet  east  of  the  shaft,  and  elo=c  to  the  roasting  plant. 
Pit  No.  1  has  been  sunk.  The  pit  is  filled  with  water;  but  east  of  it  a  stripping 
40  feet  X  18  feet  exposes  an  ore  body,  .fudging  from  the  magnetic  observations, 
this  body  has  a  length  of  about  150  feet,  and  >ei'nis  to  exteml  under  the  rousting 
plant.  South  of  this  ore  body  another  deposit  i-  situutid — partly  underlying  the 
engine  house.  On  account  of  the  large  ore  pile  -ituated  between  and  ov«>r  these 
two  ore  bodies,  and  which,  undoubtedly,  has  a  consitlerable  influence  on  the  mag- 
netic observations,  it  is  difficult  to  state  their  approximatt'  area.  They  may, 
however,  taken  altogether,  not  exceed  25,000  square  feet. 

Numerous  other  deposits  occur  round  Shaft  No.  1,  within  a  radius  of  about 
400  feet;  but  they  are  all  of  small  extent,  and  none  of  them  are  likely  to  be  of 
economic  importance. 

About  500  feet  southeast  of  Shaft  X'\  1.  Pit  2  has  been  ^unjiv^^sd-  some  good 
magnetite  is  visible  on  its  south  wall.  This  pit  is  said  to  have  a  depth  of  30  feet, 
and  to  have  yielded  a  good  clean  ore. 

Judging  from  the  magnetic  observations,  the  pit  ha^  been  sunk  <  *he  west 
border  of  a  deposit,  the  approximate  area  of  which  i-  e=ti mated  to  he  about 
60,000  square  feet,  .^outh  of  the  pit  this  deposit  has  been  cxpo-ed  by  a  few  strip- 
pings.  These  exposures  show  magnetite  interbanded  with  layers  of  weathered 
homblendic  and  micaceous  rocks,  which,  in  places,  are  ert  by  granite. 

Pit  No.  3  is  situated  aboiit  .300  feet  southwest  of  Pit  No.  2.  It  is  reported 
to  have  a  depth  of  75  feet,  and  has  been  sunk  on  a  =raa]l  deposit  of  inconsider- 
able value. 

Pit  No.  4  is  situated  000  feet  southwest  of  Shaft  No.  1.  The  iu::gnetic 
observations  here  show  several  deposits,  which  are  all  covered  by  a  hravy  1.  nir:.  The 
approximate  areas  of  the  two  largest  of  thf^^e  may  b"  estiinnt-'l  nf   12.000  and 
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ll.WtO  sqimrc  ftt-t,  ri.^iH;etivfly.  On  tlie  latter  deposit,  Pit  Xo.  4  has  been  sunk. 
Homo  ore  i-  pileil  up  ut  tlic  mouth  of  tlie  pit  and  si-enis  to  be  of  the  same  charac- 
ter n»  tliMt  found  round  Sliuft  Xo.  1.  Aiiout  150  feet  south  of  the  pit  some  out- 
eroppiuK-  of  <r.v«lniline  limestone  lire  viiible,  tlie  icenerul  treml  of  which  is  east 
and  west. 

Shaft  Xo.  ■>  I-  -iluiit.'d  iibnut  li'H*  feet  lorthwest  of  Shaft  Xo.  1.  and  is  said 
to  U-  100  feet  deep.  From  its  bottoir.  a  drift  i»  suid  to  have  been  driven  100  feet 
in  a  westerly  direetion,  when  ore  wa"  met  with. 

Xo  outerops  of  ore,  nor  any  oil  piles  are  visible  around  the  shaft,  and  mag- 
netometrie  observations  do  not  iudieate  the  presence  of  any  ore  body  of  im- 
portanee.  The  waste  dump  consists  mostly  of  ehloritic  material,  in  which  magne- 
tite oeeasionally  ainnars  as  little  -eanis  an<l  patches.  From  Shaft  No.  2  the  iron- 
bearinjr  fornnition  wa^  traeed  by  its  magnetic  property  in  a  westerly  direction 
for  a  disfanee  of  about  1,(MK)  feet,  extending  into  the  adjacent  lot  20.  No  ore 
body  of  any  importanee  was  discovered,  however,  and  the  magnetic  field  seems  to 
indicate  that  the  formation  is  disseraiuated  with  some  magnetite,  which  occa- 
Kioiially  <'oneentrates  into  small  ore  pockets. 

On  lot  .22 — east  of  lot  21,  a  few  outcrops  and  float  of  magnetite  have  been 
found  in  ploughing  the  field.  Tufortunately  no  proapecting  has,  so  far,  taken 
place  on  this  property,  although  occurrence  of  magnetite  has  been  known  for 
many  years.  The  present  investigation  -shows  that  this  lot  probably  contains  the 
most  important  dei>osit  of  the  series.  Thus  the  magnetic  observations  indicate 
a  deposit  a  short  distance  east  of  the  boundary  line  between  lots  21  and  28,  the 
area  of  which  might  approximately  be  estimated  at  about  90.000  square  feet.  It 
is  bounded  on  the  west  side  by  granite,  which  very  likely  cut  it  off  from  the  iron- 
beb.ing  strata  of  lot  21.  South  and  ea-^t  of  this  deposit  several  others  of  small 
extent  occur.  On  the  adjoining  lot  2:).  and  also  on  lots  2t  and  25,  outcrops  of 
sehistoso  rocks  were  found;  but  no  magnetic  indications  of  any  ore  body  of  im- 
portanee eould  be  noticed. 


Condnsions. 

Reviewing  the  results  obtained  by  the  investigation,  the  conclusions  arrived 
at  may  be  stated  as  follows: — 

The  magnetite  occurs  in  parallel  beds  and  lenticular  shaped  bodies  along 
the  stratification  of  hornblendic  and  micaceous  schists.  The  association  of  the 
magnetite  and  these  gangue  minerals  seems  to  be  very  intimate;  and  in  places, 
complete  gradations  exist  between  n.asses  of  magnetite  and  these  rocks.  Numerous 
intrusions  of  granite  in  the  iron-bearing  strata  seem  also  to  have  had  an  import- 
ant bearing  on  the  horizontal  extent  of  the  deposits  as  well  as  on  their  depth, 
cutting  them  into  irregular  masses,  and  rendering  their  extent  in  depth  uncertain. 
To  judge  from  the  irregular  magnetic  curves,  and  the  numerous  exposures  of 
granite  this  state  of  affairs  seems  to  exist  round  Shaft  No.  1. 

It  is  manifest  that  the  unprofitable  mining  operations  carried  on  some  years 
ago  were  largely  due  to  the  irregularities  of  these  ore  bodies:  to  primitive  methods 
of  working;  and  to  the  long  railway  haul  from  the  mine  to  Pennsylvania,  TT.S.A., 
where  the  ore  is  reported  to  have  been  shipped. 
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on  the  other  h.nd.  the  present  '"-.ti«.tjo„  i.U.at-  th.t  lot  2^^^^^^^ 

e«.t  part  of  lot  21  contain  .on.  P!-'7'«^;''„7l,Jt;.'L„  elmated  at 
the.e  i.  that  on  lot  22;  the  approx.mn.o  aroa  of  ^   ''^  ,„„,„^ 

,,0,^  .nuaro  feet.     A-  thi,  deposit  U  P-»-  ^      »    ^  ^.tite  Ji.h  the 
and  tnkin.  into  consideration  «^-"*-f  .^  ^  Irno  .lofini.e  statement 

,.,.i.to.e  rocks  in  other  parts  of  the  field        »  -       '*  .^.  ,„,  „  f„ 

e.n  be  .ado  with  ro.ard  to  *  «  ^^^ ;  .     X ^  J^^etic  ..Urnotion.  there  i, 

;:X:::tr;i::rd;— ^^Uin..nhen.e«ar. 


ON  ThE  MAGNETIC  CONCENTRATION  OF 
BRISTOL  ORES 


BT 

OEC.  C.  MACKENZIE.  B.So. 

Shipm»nl  Xo.  J.— This  sample  was  taken  from  the  mine  dump  at  Shaft  No. 
'.  Ill  selectincr  the  Hample  larirer  piece*  of  rock  matter  were  cobbed  out;  but  no 
attempt  was  made  to  st'lcct  pieo»«  nt  ore  free  from  pyrites,  at  it  wa»  intended  to 
fhc.w  that  the  gubuequent  separation  process  would  eliminate  the  sulphide*  to  a 
considerable  extent.  The  ore  oonnists  of  fairly  i'oarse-irraine<l  moKnetite  in  a 
gan^ue  of  feldepar,  hornblende  (juartz.  and  calcite.  Iron  pyrites  's  present  in 
considerable  quantity,  not  finely  disseminated,  but  occurring  in  8tringer«  and 
nodular  masses  throughout  the  matrix. 

Shipment  No.  3.— This  sample  wni  taken  from  n  small  dump,  the  ore  being 
mined  some  years  ago,  from  Pit  Xo.  2.  Kituated  ."iSO  feet  southeast  of  Shaft  No.  1. 
Considerable  picking  over  had  to  be  resorted  to  in  order  to  obtain  pieces  of  ore 
that  are  free  from  oxidation ;  and  although  much  cobbing  was  done,  the  sample 
selected  cannot  be  regarded  as  representative  of  the  ore  as  originally  mined. 

This  ore  differs  radically  from  Shipment  No.  1  in  that  it  contains  a  marked 
proportion  of  hematite  No  doubt  a  portion  of  this  hematite  has  resulted  from 
the  oxidation  of  the  pyiite:  but  the  fact  thnt  hematite  is  an  original  constituent 
is  clearly  illustrated  by  examination  of  freshly  broken  specimens;  and  many  of 
the  specimens  oxh  bit  the  characteristic  red  streak  of  the  peroxide  of  iron.  The 
cryctallization  of  this  ore  is  fine;  than  that  of  Shipment  No.  1;  and  the  ganguo 
— consisting  for  the  most  part  f  f  cnlcite,  feldspar,  and  pyrite — is  intimately  asso- 
ciated with  the  particles  of  mngnetito  and  hematite. 

Both  samples  were  bagged  and  freighted  to  Kingston,  Ontario,  the  separation 
tests  being  carried  out  in  the  mining  laboratory  of  Queens  I'niversity. 


Preparatory  Treatment  of  the  Ore  for  Separation. 

The  ores  were  first  broken  to  3  inch  in  a  Blnke  crusher,  and  thence  fed  to 
Cornish  rolls,  crushing  to  J  inch;  the  discharge  from  the  rolls  passing  over  a  6 
mesh  impact  screen;  oversize  being  returned  to  the  rolls  until  all  of  the  ore  had 
been  reduced  to  J  inch. 

After  crushing,  the  ore.?  were  pil  .n  a  sheet-iron  floor  and  carefully 

sampled  by  the  split  shovel  method,  these  samples  representing  the  ores  as  received 
were  marked  general  samples  '  A.' 
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E«ch  »h!pnM-nt  wa^*  tlien  (iivii](>)|  into  npproxiiimtfly  two  cijiial  parts;  .mo- 
half  of  the  ore  licini?  twtod  by  tb«  onlinnry  dry  wpnratioii  prm-es,,  the  remaining 
half  beinff  tcttod  by  the  nriinilal  ..  prruwM.  This  division  of  the  orc^  .m  accoin- 
pliihed  by  takiiiir  altcrnnte  shovidsfiil  from  a  .-oiio.!  pil,.,  thus  pn»iirinir  that 
each  portion  would  be  fairiy  represented  by  the  (jenerul  sample  '  A.' 

The  portion  taken  for  dry  neparation  was  then  sized  over  impact  •creens:  the 
object  of  this  sizintr  process  being  to  assemble  particles  of  the  same  size,  irrespec- 
tive of  ipeeitic  gravity :  the  eft'ect  of  which  is  twofold.  (1)  an  in<was<'<l  efficiency 
in  tha  geparntion  phmtm,  ,uid  (2)  th<'  subsequent  separotion  of  each  uizc.  indeiKn- 
dently:  illustratinir  the  maximum  crushintr  reipiired  for  the  highest  efficiency  of 
separation.  The  sizing  process  yielded  four  products.  (1)  particles  of  40  mesh  and 
finer,  (2)  on  40  mesh  and  through  20  mesh,  (:j)  on  20  mesh  and  through  10  mesh, 
and  (4)  on  10  and  through  «  mesh.  Each  of  the  above  sized  products  was  then 
sampled  by  the  split  shovel ;  the  samples  being  marked  Nos.  1,  2,  3,  and  4  for  the 
40,  20,  10,  and  «  mesh  sizes,  respectively.  A  summation  of  the  analyses  of  these 
four  singes  should  approximate  with  the  analysis  of  the  general  ^  mple  'A':  thus 
affording  a  check  upon  the  wl  ole. 

Each  of  these  sized  iwrtions  of  the  original  crude  were  then  separated  in- 
dependently by  the  Ball  and  Norton  belt  magnetic  separator,  the  concentrates 
and  tailings  in  each  operation  being  caught  in  suital)lo  receptacles,  and  weighed; 
the  dnst  loss  being  obtained  by  the  diifcren.-e  in  weight  of  the  crude,  and  the 
weight  of  the  concentrates,  plus  tailings.  After  weighing,  the  concentrates  and 
tailings  were  carefully  sampled  for  subsequent  analysis. 

The  remaining  half  of  the  shipment  reserved  for  wet  separation  was  then 
split  into  three  portions.  The  first  portion  being  ground  in  a  Krupp  dry  ball 
mill  to  a  fineness  of  10  mesh;  the  second  to  a  fineness  of  20  mesh;  nnd  the  third 
to  a  fineness  of  40  mesh  Sampling  of  these  pulverized  materials  was  not  con- 
sidered necessarj-,  as  they  were  each  a  portion  of  the  original  crude,  and,  there- 
fore, represented  by  the  general  sample  A. 

The  three  portions  were  then  separated  independently  by  the  Gnindal  mag- 
netic separator,  the  concentrates  and  tailings  being  caught  in  settling  tanks;  "nd 
after  drawing  off  the  surplus  water,  were  dried  and  weighed.  The  slime  loss  in 
each  case  was  obtained  by  the  difference  in  weight  of  the  orijiinal  crude,  and  the 
weight  of  the  concentrates,  plus  tailings.  Concentrates  and  tailings  were  then 
carefully  sampled  for  subsequent  analysis. 

Heinlts  of  Separation. 

The  complete  results  of  the  separation  processes — both  dry  and  wet — for 
Shipments  No.  1  and  No.  2  are  given  in  *'        "ompanying  tables.    These  tables 
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•how  the  analjr*!*  of  the  original  crude,  and  the  viced  cruda;  alto  the  weight  and 
perfentRKe*  of  poncm'rate*  and  tnilingn,  with  aiinlytet;  and  the  percentagaa  of 
recovery  and  loaa  for  each  prooett. 

Shipminl  .Vo.  /. — Thi«  ore  yirhktl  cxccptionully  gcHid  retult*.  at  would  b« 
expected  from  iti  analy«i*  and  pbyiiral  utrnftiirc.  In  the  dry  proLeaa,  over  70 
per  cent  of  the  tiitphur  in  t\w  nriiriniil  trmlc  wax  .liminntiHl.  IMiofiihj.nin.  althoiiffh 
Lelow  the  Beuemer  limit  in  the  crude,  wa«  depreated  in  the  ooncontratea  to  a 
point  that  should  make  these  conrcntratex  valualdo  for  the  pro<]uction  of  special 
low  phosphorus  iron.  The  total  lots  in  iron— n. 54  per  cent  of  that  contained  in 
the  original  crude— is  very  satisfactory,  and  affordd  a  low  rnlio  of  concentration: 
being  only  1-211;  n  figure  of  some  importance  if  mining  costs  should  happen  to 
be  above  the  normal. 

The  results  <>l  jined  with  w»'t  nepnrntion,  aj«  rcgardu  the  purity  of  the  concen- 
trates, are  bettor  than  the  ro-ult*  of  dry  M-piinitinn;  tlic  n-diii-tion  of  sulphur 
by  this  method  l)eing  over  W)  per  cent,  with  phosphoruH  reduocd  to  practically  a 
trace.  The  total  loss  in  iron  is  hardly  2  per  cent;  the  ratio  of  concentrates  in 
this  cane  being  1-3:  a  little  higher  than  the  dry  separation  ratio,  owing  to  the 
higher  iro-    content  of  the  heaiU. 

Shipment  No.  £.— Concentration  of  this  ore  yielded  results  that  are  much 
inferior  to  tho^e  obtaine<l  from  No.  1  Shipment.  This  difference  is  due  almost 
entirely  to  the  largo  proportion  ot  hematite  contained  in  the  ore.  The  iron  exist- 
ing as  the  non-magnetic  peroxide,  was.  of  course,  unafffted  by  the  tractive  force 
of  the  magnets,  and  consequently  entered  the  tailingx,  constituting  a  heavy  loss. 
The  concentrates  obtained  by  both  dry  and  wet  mctho<ls,  although  satisfactory  as 
regards  depression  of  sulphur,  ami  phosphorus,  are  not  as  high  in  iron  as  the 
concentrates  produced  from  No.  1  shipment.  This  may  be  accounted  for  by  tlie 
fact  that  lomminution  was  carried  hardly  far  enough  to  completely  free 
the  constituent  minerals,  and,  therefore,  particles  consisting  partly  of  mag- 
netite, hematite,  and  siliceous  gangue  were  drawn  into  the  heads,  together 
with  tJie  cleanbr  particles  of  magnetite.  To  pemi>dy  this,  and  to  produce 
a  concentrate  of  higher  iron  content,  would  necessitate  finer  crushing;  but  as  the 
subsequent  separation  would  undoubte<lly  result  in  a  further  loss  of  iron,  it  would 
aeem  advisable  to  place  the  point  to  which  comminution  should  be  carried,  with 
definite  relation  to  the  loss  of  iron  incurred:  the  maximum  loss  of  iron  allow- 
iible  bei-  g  fixed  by  the  mining  costs  of  the  crude  and  the  value  of  the  concentrated 
product. 

Briqnetting  or  Nodnlidng. 

The  concentrates  prouuced  from  the  Bristol  ores  will,  without  doubt,  be  too 
finely  divided  for  direct  use  in  either  the  blast  furnace  or  the  modem  electric 
3haft  furnace.  They  will,  therefore,  "equire  agglutinizing  befort  they  can  be 
smelted  econo-nically.  This  agglutination  or  sintering  of  'he  une  material  may 
be  accomplished  by  either  one  of  two  metlioils:  (1)  briquetting  by  the  Grondal 
system  in  whieh  the  moist  concentrates  are  pressed  into  briquettes  without  the  addi- 
tion of  any  added  binder,  and  subsequently  oxidized  and  sintt  red  into  firm  porous 
briquettes,  in  long  gas  fired  furnaces  of  rectangular  section :  (2)  by  the  nodulizing 
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,.r«c«M.  in  which  the  «.,„.e..t«HM  .m  M  Into  the  upper  oa.l  of  .1.  incliMd 
routing  tubular  l<ilu:  the  kiln  bcinc  <lre,l  by  bWing  ...  co«l  du*i  .t  it.  iower  or 
■ii-.har»«  end,  The  concentrate,  are  firat  nintenxl  into  mam*,  bv  the  intenae 
heat,  and  then  broken  up  into  nodule,  by  the  rutatii.r  movement  of  thu  kiln,  and 
d..rhargtd  at  the  lower  end.  The-c  no.luJ,.  are  of  varying  diniin.ion..  fr..m  egg 
to  pea  life,  and  more  or  le.,a  ptToxidixeil. 

By  either  of  the  above  briefly  de.oribed  n.ethoi,  the  concentrate*  from 
nr.Htol  ore.  would  yield  very  de.irable  low  .ulphur  n.utcrial  fur  the  manufactur. 
<  t  .run  by  either  the  electric  luniace  or  ordinary  bla.t  furnac*. 
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1836         POUNDS  TO  DRY  TEST  *- 


OBT  COHCEHTRATIOH. 


Cutni  Oeii  Miziii. 


Samplr    ThrnuKh 


Weight 

Mid 
IVr  cnnt. 


Pininds.   Percent 


1 

!     s 
t 

4 


714  i 
3S5  , 
378 


MM 
t9'3& 

20  m 

21  20 


Anftlywa. 


i" 


ToUla I     1,836  1      inooo 


!  as  70 
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58  43 
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61  41 

178B 

47  61 

28  08 
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II 
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2-67  I    0  012 


Pound*.    Per  cent. 
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RKCAPITITLATION  FOR  TOTALS. 


Pounds  iron  in  crude,  986-48. 
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-  POUNDS  TO  WET  TEST         1922 


WET  COHCEHTaATIOV. 
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